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Aims:  

• Development and distribution of 
scalable, portable and realistic benchmarks 
for todays and future parallel computers

• Low Level Benchmarks to characterize 
computer architectures 

• Benchmarks of commercial software
• Performance prediction
• make benchmarking easier

Funding: 1.5 Mio $, 3 years, 20 men years



IPACS

Low-level Benchmarks



Low-level Benchmarks

Message Passing Benchmark PMB

www.pallas.com/e/products/pmb

Cache Benchmark CACHEBENCH
(Philip Mucci, Univ. Knoxville)

icl.cs.utk.edu/projects/llcbench

IO Benchmark IOZONE (W. Norcott, D. Capps)

www.iozone.org

Try to characterize performance by few numbers



PMB Example

Pallas MPI Benchmark

Checks many MPI communication 
patterns

Automatically detects clustering
and reports intra-cluster and inter-
cluster performance

IPACS Message Passing Benchmark (IBM SP3)
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Effective Bandwidth

MPI Communcation performance as 
single number

N/2-N/2 ping-pong, integration over 
messange-lengths, average over various 
patterns

Can be compared to CPU performance
to compute „balance“  

IPACS Message Passing Benchmark (IBM SP3)
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B_EFF results

32 nodes 16

20 nodes 16

10 nodes 18

5 nodes 21

2nodes 30
1node 39

NERSC
IBM SP3

320

160

80

48768
58512
6033384

6434256

7239128

764264
784532
824816
84518
87534
87532

LLNLLANL
Quadrix/LinuxMyrinet/Linux



CACHEBENCH Example

Itanium 733 MHz Redhat Linux 7.2 

Caches: L1 16 KB,  L2 96 KB

Diversity of operations:

read, write, modify
from/to memory to/from register
variable

hand-tuned versions of all (8 fold 
unrolling)

memset, memcpy

IPACS Cache Read Benchmark 
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IOZONE Example

Itanium 733 MHz Redhat Linux 7.2 

Caches: L1 16 KB,  L2 96 KB

Diversity of operations

read / write / reread / rewrite 

Influence of caches / system buffers

NFS latencies
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Project Plan

Combine the goodies of PMB and IOZONE

PMB prototype: PMB-IO

Measures basic IO characteristics with philosophy similar to message 
passing PMB 

In particular, takes parallelism of IO into account



PMB-IO IBM SP3: parallel write on 1-16 processors
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Application benchmarks



ParPac  :   Parallel Particel Code

• solver for complex 3-dim flow problems 
• developed at ITWM during the last 5 Years
• used in industry projects
• based on Lattice Boltzmann aproach
• C++ Code , complex datastructures
• suited for very complex geometries
• fully parallelized
• automated domain decomposition
• dynamical load balance 
• optimized communication paths

molten iron



Benchmark Example

Flow through  a regular porous structure

• adapts easily to the machine size
• computes permeability 
? compare results
• seriel and parallel I/O
?measure restart process
• use different LBU granularities
? load balance, memory allocation 



Complier : gcc gcc + modified code (MPI)

Percentage of Peak :
1536 CPU`s   : Peak :    7.37 TF Peak : 2.3 TF

200 GF ? 2.7 % 61 GF    ? 2.7 %

Parpacbench results



Parpacbench results

Linpack = 8.3 * Parpacbench

PC-Cluster-Myrinet PC-Cluster P4 ( 2.4 GHz )

Pentium III 800 MHz Myrinet 2000



Linear Elasticity
Benchmark Code developed from scratch:  ( C++    and PetSC)

Requirements :  parallel geometry generation
parallel Grid Generation 
scalability of benchmark example
generate comparable results

Fiber structure that is undergoing a compression



First Results

PC –Cluster – Myrinet
Pentium III 800 Mhz

Peak : 51.8 GF
App :     1.7 GF

3 %

Measurements:
as reported by PetSC
including:
Geometry generation
Grid generation



First Results

IBM RS6000/SP POWER3 NERSC

Peak :  1.5 TF ( 1000 CPU)
App  :  35 GF 

2.3 %



IPACS

Benchmark environment



Benchmark Client
Easy GUI development (Java)

Detection of system configuration

Selecting and downloading 
benchmarks

Configuring benchmarks
for HPC machines 

Running benchmarks
on HPC machines

Submitting results to
IPACS server



Benchmark Repository

Providing benchmark binaries 
and sources

Offering appropriate 
benchmarks for system 
configuration of HPC 
machines

Storing and presenting 
benchmark  results





www.ipacs-benchmark.org


